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Washington, D. C., June 12, 1913. 
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CRIMSON CLOVER: GROWING THE CROP. 


INTRODUCTION. 


Probably the most important characteristic of crimson clover is 
its ability to grow and make its crop during the season when the 
land is not occupied by the ordinary summer-grown crops. In 
sections where it succeeds, crimson clover can be sown following a 
grain crop or in an intertilled crop in late summer and will mature a 
hay crop the following spring in time to plow the land for spring- 
seeded crops, such as corn or cotton. It may even be held for seed 
as far north as central Delaware and the stubble be plowed under in 
time for seeding the quick-maturing strains of corn. It may be 
turned under for soil improvement when only 6 inches high if it is 
desired to fit the land for early spring-seeded crops. Even if only 
the stubble be turned under, the effect upon the succeeding crop will 
be marked, especially if the soil be deficient in nitrogenous fertilizers. 
The plowing under of the entire plant, however, will more rapidly 
correct any deficiency of nitrates or humus in the soil. It is one of 
the best cover crops for use in orchards and, in fact, under any con- 
ditions where the soil is likely to wash during the winter months. The 
many uses to which this crop may be put merit a careful study of the 
best methods of establishing a stand of crimson clover upon a farm. 


HISTORY AND PRESENT DISTRIBUTION OF CRIMSON CLOVER. 


Crimson clover (fig. 1) is frequently called ‘Scarlet clover” and, 
somewhat less commonly, ‘“‘German clover,’’ ‘‘Italian clover,” 
“French clover,” ‘Incarnate clover,” ‘‘Annual clover,” ete. It 
occurs wild in England and in eastern and southern Europe and is 
grown as a forage and soil-improving crop in Italy, France, Germany, 
Austria, and Great Britain. It was introduced into this country as 
early as 1822, but was grown only to a very limited extent until about 
1880. It has proved especially adapted to the lighter, sandy soils 
of the eastern part of the United States where the winters are not 
too severe. 

In the Middle Atlantic States it is also grown to a considerable 
extent on the clay soils of the Piedmont section. 

In Michigan it is sometimes used on the sandy soils as a cover crop 
in peach orchards, although it frequently winterkills. It can not 
ordinarily survive the severe winters of the Northern States.’ 


1 In such northern sections where a fall-seeded legume is desired it is suggested that hairy vetch seeded 
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with rye be used instead. See Farmers’ Bulletin 515, entitled “Vetches.” 
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CRIMSON CLOVER: GROWING THE CROP. 


Crimson clover is a ‘‘winter annual,” that is, it ordinarily makes 
its early growth in the autumn, passes the winter in a somewhat dor- 
mant but green state, makes a very early spring growth, and matures 


Fia. 1.—A single plant ofcrimson clover. 


its seed and dies before summer. It makes little or no growth in 

very hot weather and therefore should not be sown in the spring, 

except in the extreme North, where it may make a satisfactory growth 

by autumn, so that a hay crop may be taken from it at that time. 
550 





CRIMSON CLOVER: GROWING THE CROP. 5 


REQUIREMENTS FOR OBTAINING AND MAINTAINING A STAND 
OF CRIMSON CLOVER. 


Unless the conditions of soil and moisture are exactly right it is not 
an easy matter to establish a satisfactory stand of crimson clover, 
even in the sections where it is most extensively produced. (Fig. 2.) 
The lack of timely 
rains in late summer 
is responsible for 
most of the failures to 
obtain a satisfactory 
stand. The young 
seedlings are very 
easily killed by the 
hot sun or lack of 
moisture. On _ the 
other hand, if the 
seeding be delayed 
too long, as, for in- 
stance, in waiting for 
the proper conditions 
of soil moisture, the 
plants will be unable 
to make sufficient 
growth to withstand 
the winter. Briefly 
speaking, crimson clo- 
ver should be seeded 
shallow on a moist, 
reasonably fertile, 
. well-drained, well- 
settled seed bed. In- 
oculation in some 
form should be pro- 
vided, especially 
when seeding it for 
the first time on any 
fields in sections com- 
paratively new to 
this crop. 

Crimson clover is not adapted to the white-clay lands in their 
present condition in some portions of the Atlantic Coastal Plain. 
Such fields should be seeded to soy beans or cowpeas when a legumi- 
nous crop is desired for soil improvement or other purposes.' Crim- 


Fjc. 2.—A crimson-clover failure on ground too poor in humus. 


1 These white-clay soils are nearly always sour, deficient in humus, and poorly drained. Iflimed, sub- 
soiled, drained, and supplied with humus, such soils are said to grow crimson clover satisfactorily. 
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6 CRIMSON CLOVER: GROWING THE CROP. 


son clover does not do well on rough, newly cleared land and it ordi- 
narily requires the production of two or three crops or a special 
preparation by liming, manuring, and inoculating before such land 
presents conditions satisfactory for seeding. It is usually better to 
sow rye for a winter cover and cowpeas for a summer crop if a cover 
crop is thought to be needed. In any section where crimson clover 
has not been previously grown the first seeding should be on a small 
scale to determine whether or not it is a practicable crop for the local- 
ity in question. 
PREPARATION OF THE SEED BED. 


The seed bed for crimson clover should be firm, moist, well settled, 
and fine on top. Any efforts that may be expended to conserve the 
soil moisture previous to seeding are usually justified, especially if 
there be any lack of rainfall during the month previous or the month 
following seeding. Where the clover is seeded in an intertilled crop, 
such as corn, cotton, or tomatoes, the customary cultivation received 
by these crops is ordinarily sufficient for the needs of crimson clover. 
Where grain-stubble land is plowed in preparation for the clover a 
month or six weeks are ordinarily required for the soil to settle suffi- 
ciently to make a proper seed bed, since after plowing at least one 
soaking rain, which compacts the soil and fills it with moisture, is 
essential to the proper preparation of the seed bed for crimson clover. 
If the ground be disked, a much shorter time and less rain are required 
for the proper settling of the seed bed. The best method of retain- 
ing the moisture in the seed bed is to harrow or give shallow cultiva- 
tion shortly after each rain. <A fine soil mulch on the surface will 
largely prevent the soil just beneath the surface from losing its mois- 
ture through evaporation. Such surface tillage should, of course, 
be given before seeding the crimson clover. 


FERTILIZERS FOR CRIMSON CLOVER. 


Under the ordinary conditions of soil fertility the fertilizer applied 
to the preceding crop is sufficient for the needs of crimson clover. 
This is especially true where the clover follows such crops as potatoes 
or tomatoes, which are ordinarily heavily treated with fertilizers that 
are not entirely used up by these crops. It is important to realize, 
however, that crimson clover has a very short period of growth and 
that to make a vigorous growth it must have a good supply of plant 
food. On sandy soils where there has been no recent application of 
fertilizers it is often the practice to apply from 200 to 400 pounds of a 
mixture of equal parts of acid phosphate and kainite. On clay soils 
300 or 400 pounds per acre of acid phosphate are ordinarily sufficient. 
If the soil be low in nitrates a light application of nitrate of soda will 
assist materially in giving the young clover plants a good start and 
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CRIMSON CLOVER: GROWING THE CROP. 7 


often enable them to withstand the effects of a late drought or severe 
winter which otherwise might have proved fatal to the stand. If 
the seeding has been delayed, as by waiting for suitable rains, an 
application of nitrate fertilizer will stimulate the young plants and 
enable them to make an increased growth before winter. 

Any direct application of fertilizer is usually made at seeding time, 
but some few farmers have been found who apply it as a top dressing 
very early the following spring, giving as a reason that there is no 
loss from winter leaching and that the plants are by this method 
nourished at the time they are making their most vigorous growth. 
Such top dressings of fertilizer should not be made while the leaves 
are wet with rain or dew. Where stable manure is applied to crimson 
clover very marked results follow. It may be spread just before 
seeding, when the clover is not grown in an intertilled crop, or it may 
be applied as a top dressing in winter or very early spring. 

The more vigorous the growth that can be induced by the applica- 
tion of suitable fertilizers the more marked will be the increase in the 
yield of the succeeding crops. On soil not well supplied with humus 
or plant food the use of a reasonable amount of fertilizer will often 
enable a successful crop of clover and succeeding crops to be produced 
where, had not the fertilizers been applied, the clover would have 
failed. Furthermore, the following crop, particularly if it be corn, 
would also fail to give the increased yield which follows a successful 
stand of crimson clover. 

An application of barnyard manure will be found to be especially 
effective in obtaining a stand of crimson clover on any thin, galled 
spots in the field. The manure should be worked into the ground 
and, if possible, a second application as a top dressing should be 
given such thin places to partially shade the ground from the August 
sun while the seedlings are establishing themselves. 


LIMING SOILS FOR CRIMSON CLOVER. 


Most of the soils in the crimson-clover sections will be found to be 
benefited by liming. Crimson clover, however, does not appear to 
require lime to the extent that red clover does. Frequently on 
well-drained soils in a good state of fertility the crimson clover 
makes a vigorous growth without the use of lime. The stands are, 
however, usually more uniformly good over the limed parts of such 
fields than on the parts that have received no lime. The opinion 
among individual farmers appears to be about equally divided as to 
whether or not it pays them to lime their soils for crimson clover. 
In considering the advisability of applying lime one must not lose 
sight of the need of lime on the part of such other crops as canta- 
loupes or peaches, which require lime and which are either grown 
with the clover or follow it. Inasmuch as the extent of the benefit 
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8 CRIMSON CLOVER: GROWING THE CROP. 





is somewhat uncertain it is suggested that the particular require- 
ments of the farm in question be determined by liming small plats 
at different rates before any considerable areas are limed. The 
most profitable rate of application can then be adopted for the 
whole acreage. 









INOCULATION FOR CRIMSON CLOVER. 










Fortunately most of the soils in the crimson-clover sections appear 
to be already inoculated. This is especially true in sandy soil areas 
where crimson clover has been grown for a number of seasons. In 
sections new to this crop inoculation in some form is usually neces- 
sary. On clay soils inoculation is not always present, even though 
crimson clover may have been grown for a number of successive 
seasons on other fields of the farm. 

An experiment conducted by the Alabama State Agricultural Ex- 
periment Station shows how essential inoculation is on soils which 
have not previously grown crimson clover. In this experiment a 
yield of 4,057 pounds of crimson clover hay was secured where the 
plants were inoculated, as compared with only 761 pounds where no 
inoculation was provided. In another test by the same station the 
inoculated plat of crimson clover yielded at the rate of 6,100 pounds 
of cured hay per acre, while the uninoculated plat was a total failure. 

Inoculation by the use of soil from a crimson-clover field is con- 
siderably more certain than is inoculation by the use of pure cultures, 
but soil inoculation is open to the danger of introducing noxious 
weeds, insects, and plant diseases, especially if the soil is brought 
from a distance. There is much less danger in this respect if soil 
from inoculated plants can be obtained in the same neighborhood. 
One very practicable method is to apply a bottle of pure culture’ 
to a pound or two of the seed and sow this in the corner of some field, 
or even in the garden. The resulting plants will be quite sure to be 
inoculated and will furnish an abundant supply of soil for inocu- 
lating much larger areas at the next seeding. Care must be taken 
not to allow the sun to shine upon either the pure cultures or the 
soil, or even on the seed after it is broadcasted. For this reason it 
is safest to seed on a cloudy day or after sundown. One very satis- 
factory method of soil inoculation consists merely in mixing together 
equal parts of the proper soil and seed and sowing immediately in 
front of the covering harrow. 




























SEEDING CRIMSON CLOVER. 





Crimson clover may be sown broadcast, by hand, with a wheel- 
barrow ‘‘sheep-trough” seeder, or with any of the familiar types of 








1 Pare cultures are sent free by the U. S. Department of Agriculture. Full instructions for using them 
accompany each bottle. 
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rotary seeders. It is sometimes drilled in and there are a number of 
specially constructed drills designed for this purpose. 

The consensus of opinion among farmers is that shallow seeding is i] 
generally best, especially upon the clay soils. An inch in sandy soils 
and half an inch in clay soils appears to be about the right depth % 
except in times of drought. | ie 

The ordinary rate of seeding is 15 pounds per acre, although some i 
use 20 pounds, while others are able to obtain satisfactory stands 
with only 12 pounds per acre. One pound of seed per acre provides 
for three seeds for every square foot; hence, if every seed produced 
a plant, 2 pounds per acre would be theoretically sufficient to secure 
a satisfactory stand. Under ordinary circumstances, however, it is 
necessary to allow for some of the seed being covered too deep, while 
a considerable proportion may prove to be covered too shallow for 
successful growth. The principal justification of seeding such a 
quantity and at varying depths lies in the fact that in case a dry 
season develops after seeding the more deeply covered seeds will be 
able to withstand the drought better than those covered to a medium 
depth. If an unusually wet season develops, the shallow-planted 
seeds will give the best results. Moreover, some of the seed will fail 
to germinate. It is also well to have a fairly thick stand of the young 
plants, so that the ground may be well covered even during early 
fall, and thus prevent the winter-growing weeds from establishing 
temselves. 

It is held by many farmers that they are more certain of getting a 
stand of crimson clover if they sow the seed in the hull rather than use 
the hulled seed as it ordinarily appears on the market. It is claimed 
that the hulls hold the moisture to some extent. Seed in the hull can 
easily be obtained by flailing out a load of crimson clover which has 
been left uncut in the field until the seed is mature. Many farmers 
run the clover through an ordinary grain thrasher, which delivers the 
seed in the hull. 





















VARIOUS METHODS OF SEEDING CRIMSON CLOVER. 










Crimson clover may be seeded in late summer in any of the ordinary 
intertilled crops. It may be seeded alone following any farm crop 
which can be removed from the land by early summer, so that the 
seed can be sown in late summer or very early fall. It may also be 
seeded for hay in mixture with grain, such as wheat, rye, barley, or 
winter oats, which are ready to cut for hay at about the same time as 
the clover the following spring. A very light seeding of an annual lia 
catch crop, such as buckwheat, may be made with crimson clover in i} 
time for the catch crop to make its growth before winter. li 
550 | 










10 CRIMSON CLOVER: GROWING THE CROP, 
SEEDING CRIMSON CLOVER IN INTERTILLED CROPS. 


Although crimson clover may be seeded in almost any of the inter- 
tilled crops, in this country probably half of it is sown in corn at or 
shortly after the time of the last cultivation. (Fig. 3.) It is usually 
possible to make such a seeding, obtain a good growth during the fall 
and early spring, and mature a crop of hay in time for breaking up the 
land for another crop of corn. South of the latitude of central Dela- 
ware it is even possible to mature a crop of clover seed in time for corn 
planting. In this way it is possible to grow a crop of corn each year 
and at the same time steadily increase the fertility of the soil for a 
series of years. Treated in this manner each succeeding crop of corn 
can ordinarily be materially increased. Instances are reported where 


Fic, 3.—Seeding crimson clover in corn at the last cultivation. 


the yield of corn has been gradually increased by this means from 
10 bushels per acre at the start until as high as 70 bushels per acre 
were secured. 

The newly seeded stands of clover in corn are likely to perish if 
drought occurs at or after seeding time. The growing corn makes 
heavy demands on the soil moisture, and if there isnot enough moisture 
for both clover and corn the latter gets the larger share and the tender 
clover plants are likely to succumb. It sometimes happens that a 
very light rain shortly after seeding the clover will cause the seeds to 
germinate, only to perish during the succeeding days of dry weather. 
On account of the competition for moisture between the corn and 
clover it is best to cover the clover seed a little deeper than is neces- 
sary when it is sown on fallow land. 

550 
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North of the Potomac River the last cultivation of the corn comes 
at about the right time for the best results with clover seeded at the 
same time. Farther south, however, there is too much hot weather 
after the corn is laid by, and as a consequence it is best to delay the 
seeding of the crimson clover until about 8 or 10 weeks before the 
first frost may be expected. A light narrow-toothed cultivator or 
harrow may be run shallow between the rows to cover the seed. 
The seed may be sown broadcast by hand or even from horseback 
with a rotary seeder. In such an event, however, it is necessary to 
cover the ears of the horse with small bags or socks to prevent the 
entrance of the flying seed. A much more even stand is made possible 
if the corn is given level tillage rather than the ridged tillage incident 


Fic. 4.—Crimson clover in an old cornfield. The clover was seeded in the corn at the last cultivation. 
A fodder stack is to be observed in the middle foreground. The cornstalks have been removed to 
avoid difficulty in mowing the clover. 


to plowing with a 1-horse corn plow and ridging the land. The 
appearance of a field of crimson clover seeded the summer previous 
in corn is indicated in figure 4. 

In North Carolina and southern Virginia it has been found possible 
under favorable conditions to obtain a satisfactory stand of clover 
by seeding in cotton. The clover should not be sown until 10 or 12 
weeks before frost and the last working of the cotton comes ordinarily 
at an earlier date than this. It is necessary that the cotton be given 
very clean culture, as well as special attention paid to conserving the 
moisture in the prospective clover-seed bed. Unless the first show of 
cotton is picked early it is difficult to cover the clover seed without 
unduly injuring the opened cotton bolls. In the higher and more 
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12 CRIMSON CLOVER: GROWING THE CROP. 


northern parts of the cotton belt it is possible to make the clover 
seeding before the bolls begin to burst. 

Crimson clover may be seeded in practically any of the cultivated 
truck crops which receive their last cultivation from 8 to 12 weeks 
before the first frost. It is not practicable to seed the clover in late 
potatoes, as the digging of the potatoes in the fall practically destroys 
the stand of clover. The heavy application of fertilizers necessary 
for the truck crops makes possible a vigorous growth of the clover. 
The result is that the soil is materially built up in both nitrogen and 
humus. The clover makes its growth at a season of the year when 
the land is not ordinarily occupied by any of the regular truck 
crops. 

When timely rains follow the seeding it is possible to seed the clover 
on the surface of the ground among cantaloupe vines and allow 
the first rain to cover the seed. The shade is apparently too dense 
under watermelon vines for the clover seedlings to survive. The 
writer has obtained a good stand by seeding the clover seed, without 
covering, in sweet potatoes the first week in August on sandy land 
near Washington, D.C. By hand-digging the potatoes with a spade 
a fair stand of the clover plants was left unharmed. 


SEEDING CRIMSON CLOVER AFTER EARLY-MATURING CROPS. 


It is possible to seed crimson clover after practically any of the 
ordinary farm crops which can be removed from the land three months 
before frost. 

It is somewhat difficult to obtain anything like an ideal seed bed 
for crimson clover where a field of grain stubble has been plowed 
under. The soil in a stubble field is apt to be dry and cloddy when 
plowed, while the stubble tends to form a dry mat at the bottom of 
ach furrow. Such a condition is likely to continue for a number of 
weeks after plowing and to result disastrously to the clover seedlings 
unless there be abundant and frequent rains. It is ordinarily a better 
practice to disk the grain stubble and harrow every week, or at least 
after every rain, in order to settle the ground and assist in holding the 
moisture pending the time of seeding. Such frequent harrowings 
will also kill the successive crops of germinating weed seeds, which 
might otherwise injure the young stand of clover. 

On the other hand, the ground from which early potatoes have been 
removed is very favorable for the establishment of a stand of crimson 
clover. The residual effect of the fertilizers used on the potatoes is 
partially responsible for this, while the well-settled seed bed, which 
requires only leveling and harrowing, also presents favorable condi- 
tions for the crimson-clover seedlings. 
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SEEDING CRIMSON CLOVER WITH LATE SUMMER-SEEDED ANNUAL 
CROPS. 






Crimson clover may be seeded in midsummer or in late summer 
with a very light seeding of buckwheat. The buckwheat soon forms 
an ideal shade for the young clover plants and unless frosts occur very 
early a crop of buckwheat may usually be harvested. This method 
has been suggested as being applicable when seeding the clover in : 
cotton. If the buckwheat is not seeded until August it will not ordi- 
narily produce seed in the latitude of Washington, D.C. Wherever i} 
possible, the seeding of buckwheat and crimson clover should be 
made so early that there will be time for the buckwheat to mature its 
seed crop, as in this way the buckwheat itself will pay for the expense 
of starting both stands. A light seeding of the buckwheat must be 
made, as an ordinary stand of buckwheat shades the ground so com- 
pletely as to destroy the crimson clover. 

Another method of preventing the injurious effect of the hot sun of 
late summer is to make a light seeding of cowpeas at the same time 
that the crimson clover is seeded. The cowpeas germinate promptly, 
and being rather thin on the ground do not injure the stand of clover, 
but on the contrary afford sufficient shade to prevent the soil from 
becoming as hot as it otherwise would. In addition, the clover plants 
receive some protection from the direct rays of the sun. There is 
ordinarily not enough time for the cowpeas to mature, so they are 
either mown for hay or left standing to catch the snow during the 
winter and protect the stand of clover. In seedings made by the 
writer half a bushel of cowpeas per acre, broadcasted, gave very satis- 
factory results, the seeding bemg made August 1 on sandy ground 
near Washington, D.C. The clover and cowpeas were sown broad- 
cast on early-potato ground and covered from one-half to 1 inch 
deep. 

If a light seeding of turnips be made with the clover, the turnip 
plants will afford some protection to the young clover plants and at 
the same time will ordinarily yield a fair crop of turnips. About 1 
pound of turnip seed and 15 pounds of clover seed should be sown to 
the acre. If the seeding of turnips be at all heavy the coarse-growing 
turnip plants will choke out too many of the clover plants. The Cow 
Horn turnips appear to be especially adapted for seeding with crimson 
clover. 



























CRIMSON CLOVER IN MIXTURES WITH OTHER LEGUMES AND GRAIN. 






When crimson clover is seeded alone on good soil it is likely to make 
so rank a growth as to lodge. To overcome this difficulty it is a com- 
mon practice to seed some small-grain crop with the clover at seeding 
time. South of the Potomac River winter oats are ordinarily very 
550 
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satisfactory, especially when seeded with the late white-blooming 
strain of crimson clover. In Delaware and eastern Maryland wheat 
is commonly used. In addition to wheat and oats, rye or barley 
is sometimes used. 
The customary rate 
of seeding is about 15 
pounds of clover seed 
and 30 pounds of 
grain per acre. The 
accompanying illus- 
tration (fig. 5) indi- 
cates the appearance 
of a field seeded to 
a mixture of crimson 
clover and wheat. 
The grain prevents 
the clover from lodg- 
ing, facilitates the 
curing of the clover 
hay, and, in addition, 
forms a valuable 
constituent of the 
resulting hay crop. 
The yield of the mix- 
ture is ordinarily 
somewhat more than 
when the clover is 


seeded alone. The 


Fic. 5.—Crimson clover and wheat in mixture. In the foreground : 
the crop has been cut and fed green tostock. The remainder was Alab ama St at e Agri- 
cut the next day for hay. The grain prevents the crimson clover cultural Experiment 


from lodging. cis 
eee Station secured as 


the average for two years’ experiments the following yields of hay: 


Yield per acre. 
Crimson clover-seaded alone... 2.2.0 ts ss. Neer scccecccees 2, 836 pounds, 
Crimson clover seeded in mixtures: 
Barley and crimson clover 3, 695 pounds, 
Witeat-and crimeon! clovert:<. 22ic 124 265i. -2e cee 3, 771 pounds. 
OatONG CHS RONICIONOR: Vole co 9.5) oss deweinte mre asic 4, 228 pounds. 

The grain is usually well headed but isin the milk or soft-dough stage 
when the clover is ready to cut. The presence of the grain hay makes 
the clover hay more easily cured. With winter oats it is usually 
best to seed the late white-blooming variety of crimson clover, as the 
oat crop matures somewhat later than the ordinary crimson clover. 
Another advantage of this mixture is that if either should fail the 
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other will be present to serve as a cover crop during winter and bring 
some return the following spring. 

Crimson clover may be seeded in mixtures with vetch, shaftal 
clover, trefoil, or, in fact, any winter-growing legume which has a 
growing season similar to crimson clover. Since most of these 
legumes are not upright in their growth it is usually necessary to seed 
some grain crop with them to serve as a support and to prevent the 
plants from lodging. The grain is ordinarily a surer crop than the 
legumes and practically insures the ground being covered with some 
crop during the winter and spring months. 


SEEDING CRIMSON CLOVER ALONE. 


If a good seed bed can be prepared by August 1 in the latitude of 
Washington, D. C., crimson clover will ordinarily produce a satisfac- 
tory stand if seeded entirely alone. This is especially true on the 
clay soils, where it is often difficult to obtain a successful catch in 
corn at the last working. The seed is sown at the same rate as when 
seeded in corn, namely, about 15 pounds per acre. It is the common 
practice to broadcast the seed and to cover with a very light harrow 
or weeder. Unless the August sun be unduly hot and a drought 
develops, such seeding will ordinarily produce very satisfactory 
results if the soil be reasonably fertile. 


TREATMENT OF CRIMSON CLOVER STANDS AFTER SEEDING. 


Ordinarily no special treatment is required after seeding, and 
before winter comes on some fall pasturage may be obtained if the 
growth be sufficiently rank. <A light pasturing with sheep has been 
noted to induce heavier stooling on the part of the crimson clover. 
Only a light pasturing with small animals, such as sheep, calves, or 
chickens, should be made in either the fall or spring before the early 
spring growth is well under way. If the time of seeding has been 
delayed, or if for any reason it is feared that the plants will be unable 
to make sufficient growth before cold weather, it has been found that 
a top dressing of nitrate of soda alone or in mixture with muriate of 
potash will greatly hasten the fall growth. This reduces the danger 
from winterkilling and heaving out in the early spring. 
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RIMSON CLOVER merits a careful study of the 

best methods of establishing a stand upon the 
farm. Unless the conditions of soil and moisture 
are exactly right it is not an easy matter to get a 
satisfactory stand. 

It is best adapted to lower latitudes, the winters 
being too severe in northern sections. From central 
Delaware southward along the Atlantic coast in 
sandy soils, so badly in need of nitrogen and humus, 
it has proved of great benefit. 

Being a winter annual, it makes little or no growth 
in very hot weather. 

It should be sown in the late summer after danger 
of drought is over, or in early fall long enough be- 
fore the first frost to permit a good growth. 

Fertilizer, lime, an inoculated soil, and a well- 
prepared seed bed are necessary if a profitable re- 
turn for labor is desired on poor land. 

When seeded for hay, some grain crop usually is 
seeded to serve as a support and to prevent lodging. 
This, too, insures the ground being covered during 
winter and spring, as grain is ordinarily a surer 
crop than any of the legumes. 

When wanted for soil improvement, crimson 
clover should be seeded alone. 

It is important as a crop which grows when land 
is not occupied by the ordinary summer-grown 
crops, and it does not interfere with subsequent 
crops, such as corn and cotton. 

It is valuable as a cover crop in orchards, as a 
forage, and as a soil improver. 

The foregoing points are discussed in this bulletin. 
Related publications of the series are Farmers’ 
Bulletin 579, Crimson Clover: Utilization, and 
Farmers’ Bulletin 646, Crimson Clover: Seed Pro- 


duction. 
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HISTORY AND PRESENT DISTRIBUTION OF CRIMSON CLOVER. 


ROBABLY the most important characteristic 
of crimson clover is its ability to grow and 
make a crop during the season when the 
land is not occupied by the ordinary summer- 
grown crops. In sections where it succeeds, 
crimson clover can be sown following a grain 
crop or in an intertilled crop in late summer 
and will mature a hay crop the following 
spring in time to plow the land for spring- 
seeded crops, such as corn or cotton. It may 
even be held for seed as far north as central 
Delaware and the stubble be plowed under in 

time for seeding the quick-maturing strains of corn. It may be 
turned under for soil improvement when only 6 inches high if it is 
desired to fit the land for early spring-seeded crops. Even if only 
the stubble be turned under, the effect upon the succeeding crop will 
be marked, especially if the soil is deficient in nitrogenous fertilizers. 
The plowing under of the entire plant, however, will more rapidly 
correct any deficiency of nitrates or humus in the soil. Crimson 
clover is one of the best cover crops for use in orchards and, in fact, 
under any conditions where the soil is likely to wash during the 


winter months. 
21796°—Bull. 550—17 
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Crimson clover (fig. 1) is frequently called “Scarlet clover ” 
and, somewhat less commonly, “ German clover,” “ Italian clover,” 
“French clover.” “ Incarnate clover,” “ Annual clover,” ete. It 
occurs wild in England and in eastern and southern Europe and 


Fic. 1.—A single plant of crimson clover, 


was introduced into this country as early as 1822, but was grown 
only to a very limited extent until about 1880. 

Crimson clover has proved especially adapted to the lighter, sandy 
soils of the eastern United States where the winters are not too 
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severe. In the Middle Atlantic States it is also grown to a consider- 
able extent on the clay soils of the Piedmont section. In Michigan 


it is sometimes used 
on the sandy soils as 
a cover crop in peach 
orchards, although it 
frequently winter- 
kills. It can not or- 
dinarily survive the 
severe winters of the 
Northern States.! 
Crimson clover is a 
winter annual: that 
is, it ordinarily makes 
its early growth in 
the autumn, passes 
the winter in a some- 
what dormant but 
green state, makes a 
very early spring 
growth, and matures 
its seed and dies 
before summer. It 
makes little or no 
growth in very hot 
weather and therefore 
should not be sown in 
the spring except in 
the extreme North, 
where it may make a 
satisfactory growth 
by autumn, so that a 
hay crop may be 


taken from it at that 
tin e lic. 2.—A crimson-clover failure on ground too poor in 
1€. humus. 


REQUIREMENTS FOR OBTAINING AND MAINTAINING A STAND. 


Unless the conditions of soil and moisture are exactly right, it is not 
an easy matter to establish a satisfactory stand of crimson clover, 
even in the sections where it is most extensively produced. (Fig. 2.) 





1In such northern sections where a fall-seeded legume is desired, it is suggested that 
hairy vetch seeded with rye be used instead of crimson clover. See Farmers’ Builetin 
515, entitled ‘ Vetches.” 
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To the lack of timely rains in late summer is due most of the 
failures to obtain a satisfactory stand. The young seedlings are 
very easily killed by the hot sun or lack of moisture. On the other 
hand, if the seeding be delayed too long, as, for instance, in waiting 
for the proper conditions of soil moisture, the plants will be unable 
to make sufficient growth to withstand the winter. Briefly speaking, 
crimson clover should be seeded shallow on a moist, reasonably fertile, 
well-drained, well-settled seed bed. Inoculation in some form should 
be provided, especially when seeding for the first time on fields in 
sections comparatively new to this crop. 

Crimson clover is not adapted to the white-clay lands in their 
present condition in some portions of the Atlantic Coastal Plain. 
Such fields should be seeded to soy beans or cowpeas when a legumi- 
nous crop is desired for soil improvement or other purposes.t. Crim- 
son clover does not do well on rough, newly cleared land, and it ordi- 
narily requires the production of two or three crops or a special 
preparation by liming, manuring, and inoculating before such land 
presents conditions satisfactory for seeding. It is usually better to 
sow rye for a winter cover and cowpeas for a summer crop if a cover 
crop is thought to be needed. In any section where crimson clover 
has not been previously grown, the first seeding should be on a small 
scale, to determine whether or not it is a practicable crop for the 
locality in question. 
PREPARATION OF THE SEED BED. 


The seed bed for crimson clover should be firm, moist, well settled. 
and fine on top. Any efforts that may be expended to conserve the soil 
moisture previous to seeding are usually justified, especially if there 
be any lack of rainfall during the month previous to or the month 
following seeding. Where the clover is seeded in an intertilled crop. 
such as corn, cotton, or tomatoes, the customary cultivation received 
by these crops is ordinarily sufficient for the needs of crimson clover. 
Where grain-stubble land is plowed in preparation for the clover a 
month or six weeks are ordinarily required for the soil to settle suffi- 
ciently to make a proper seed bed, since after plowing at least one 
soaking rain, which compacts the soil and fills it with moisture, is 
essential to the proper preparation of the seed bed for crimson clover. 
If the ground be disked, a much shorter time and less rain are re- 
quired for the proper settling of the seed bed. The best method of 
retaining the moisture in the seed bed is to harrow or give shallow 
cultivation shortly after each rain. A fine soil mulch on the surface 


1 These white-clay soils are nearly always sour, deficient in humus, and poorly drained. 
If limed, subsoiled, drained, and supplied with humus, such soils are said to grow crimson 
clover satisfactorily. : 
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will largely prevent the soil just beneath the surface from losing its 
moisture through evaporation. Such surface tillage should, of 
course, be given before seeding the crimson clover. 


FERTILIZERS. 


Under the ordinary conditions of soil fertility, the fertilizer ap- 
plied to the preceding crop is sufficient for the needs of crimson 
clover. This is especially true where the clover follows such crops 
as potatoes or tomatoes, which are ordinarily heavily treated with 
fertilizers that are not entirely used up by these crops. It is im- 
portant to realize, however, that crimson clover has a very short 
period of growth and that to make a vigorous growth it must have a 
good supply of plant food. On sandy soils where there has been no 
recent application of fertilizers it is often the practice to apply from 
200 to 400 pounds of a mixture of equal parts of acid phosphate and 
kainite. On clay soils 300 or 400 pounds per acre of acid phosphate 
are ordinarily sufficient. If the soil is low in nitrates, a light applica- 
tion of nitrate of soda will assist materially in giving the young clover 
plants a good start and often enable them to withstand the effects of 
a late drought or severe winter, which otherwise might prove fatal 
to the stand. If the seeding has been delayed, as by waiting for suit- 
able rains, an application of nitrate fertilizer will stimulate the 
young plants and enable them to make an increased growth before 
winter. 

Any direct application of fertilizer is usually made at seeding time, 
but some few farmers have been found who apply it as a top-dressing 
very early the following spring, giving as a reason that there is no 
loss from winter leaching and that the plants are by this method 
nourished at the time they are making their most vigorous growth. 
Such top-dressings of fertilizer should not be made while the leaves 
are wet with rain or dew. Where stable manure is applied to crimson 
clover very marked results follow. It may be spread just before seed- 
ing when the clover is not grown with an intertilled crop, or it may 
be applied as a top-dressing in winter or very early spring. 

The more vigorous the growth that can be induced by the applica- 
tion of suitable fertilizers the more marked will be the increase in the 
yield of the succeeding crops. On soil not well supplied with humus 
or plant food the use of a reasonable amount of fertilizer will often 
enable a successful crop of clover and succeeding crops to be produced 
where. had not the fertilizers been applied, the clover would have 
failed. Furthermore. the following crop, particularly if it be corn, 
would also fail to give the increased yield which follows a successful 
stand of crimson clover. 
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An application of barnyard manure will be found to be especially 
effective in obtaining a stand of crimson clover on any thin, galled 
spots in the field. The manure should be worked into the ground 
and, if possible, a second application as a top-dressing should be 
given such thin places, to partially shade the ground from the August 
sun while the seedlings are establishing themselves. 


LIMING. 


Most of the soils in the crimson-clover sections will be found to be 
benefited by liming. Crimson clover, however, does not appear to 
require lime to the extent that red clover does. Frequently on 
well-drained soils in a good state of fertility the crimson clover 
makes a vigorous growth without the use of lime. The stands are, 
however, usually more uniformly good over the limed parts of such 
fields than on the parts that have received no lime. The opinion 
among individual farmers appears to be about equally divided as to 
whether or not it pays them to lime their soils for crimson clover. 
In considering the advisability of applying lime, one must not lose 
sight of the need of lime on the part of such other crops as canta- 
loupes or peaches, which require lime and which are either grown 
with the clover or follow it. Inasmuch as the extent of the benefit 
is somewhat uncertain it is suggested that the particular require- 
ments of the farm in question be determined by liming small plats 
at different rates before any considerable areas are limed. The 
most profitable rate of application can then be adopted for the whole 
acreage. 

INOCULATION. 


Fortunately, most of the soils in the crimson-clover sections appear 
to be already inoculated. This is especially true in sandy soil areas 
where crimson clover has been grown for a number of seasons. In 
sections new to this crop inoculation in some form is usually neces- 
sary. On clay soils inoculation is not always present, even though 
crimson clover may have been grown for a number of successive 
seasons on other fields of the farm. 

An experiment conducted by the Alabama State Agricultural Ex- 
periment Station shows how essential inoculatien is on soils which 
have not previously grown crimson clover. In this experiment a 
yield of 4,057 pounds of crimson-clover hay was secured where the 
plants were inoculated, as compared with only 761 pounds where no 
inoculation was provided. In another test by the same station, the 
inoculated plat of crimson clover yielded at the rate of 6,100 pounds 
of cured hay per acre. while the uninoculated plat was a total failure. 

Inoculation by the use of soil from a crimson-clover field is con- 
siderably more certain than is inoculation by the use of pure cultures, | 














weeds, insects, and plant diseases, especially if the soil is brought 
from a distance. There is much less danger in this respect if soil 
from inoculated plants can be obtained in the same neighborhood. 
One very practicable method is to apply a bottle of pure culture! 
to a pound or two of the seed and sow this in the corner of some field, 
or even in the garden. The resulting plants will be inoculated and 
will furnish an abundant supply of soil for inoculating much larger 
areas at the next seeding. Care must be taken not to allow the sun 
to shine upon either the pure cultures or the soil, or even on the 
seel after it is broadcasted. Tor this reason it is safest to seed on 
a cloudy day or after sundown. One very satisfactory method of soil 
inoculation consists merely in mixing together equal parts of the 
proper soil and seed and sowing immediately in front of the covering 
harrow. 

SEEDING. 


Crimson clover may be sown broadcast by hand, with a wheel- 
barrow “ sheep-trough ” seeder, or with any of the familiar types of 
rotary seeders. It is sometimes drilled in, and a number of specially 
constructed drills have been designed for this purpose. 

The consensus of opinion among farmers is that shallow seeding is 
generally best, especially upon the clay soils. An inch in sandy soils 
tnd half an inch in clay soils appears to be about the right depth 
except in times of drought. 

The ordinary rate of seeding is 15 pounds per acre, although some 
use 20 pounds, while others are able to obtain satisfactory stands 
with only 12 pounds per acre. One pound of seed per acre provides 
for three seeds for every square foot; hence. if every seed produced 
a plant, 2 pounds per acre would be theoretically sufficient to secure 
a satisfactory stand. Under ordinary circumstances, however, it is 
necessary to allow for some of the seed being covered too deep, while 
a considerable proportion may prove to be covered too shallow for 
successful growth. The principal justification of seeding such a 
quantity and at varying depths lies in the fact that in case a dry 
season follows after seeding, the more deeply covered seeds will be 
able to withstand the drought better than those covered to a medium 
depth. If an unusually wet season follows, the shallow-planted 

‘seeds will give the best results. Moreover, some of the seed will fail 
to germinate. It is also well to have a fairly thick stand of the young 
plants, so that the ground may be well covered even during early 
fall and thus prevent the winter-growing weeds from establishing 
themselves. 





1 Pure cultures are sent free by the U. S. Department of Agriculture. Tull instructions 
for using them accompany each bottle. 
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but soil inoculation is open to the danger of introducing noxious 
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It is held by many farmers that they are more certain of getting a 
stand of crimson clover if they sow the seed in the hull rather than use. 
the hulled seed as it ordinarily appears on the market. It is claimed. 
that the hulls hold the moisture to some extent. Seed in the hull can 
easily be obtained by flailing out a load of crimson clover which has 
been left uncut in the field until the seed is mature. Many farmers ) 
run the clover through an ordinary grain thrasher, which delivers the 
seed in the hull. 










VARIOUS METHODS OF SEEDING. 


Crimson clover may be seeded in late summer in any of the ordi- 
nary intertilled crops. It may be seeded alone following any. farm 
crop which can be removed from the land by early summer, so that 









lic. 3.—Seeding crimson clover in corp at the last cultivation. 





the seed can be sown in late summer or very early fall. It may also 
be seeded for hay in a mixture with grain, such as wheat, rye, barley, 
or winter oats, which is ready to cut for hay the following spring at 
about the same time as the clover. A very light seeding of an annual 
catch crop, such as buckwheat, may be made with crimson clover in 
time for the catch crop to make its growth before winter. 










SEEDING IN INTERTILLED CROPS. 





Although crimson clover may be seeded in almost any of the inter- 
tilled crops, in this country probably half of it is sown in corn at or 
shortly after the time of the last cultivation. (Fig. 3.) It is usually 
possible to make such a seeding, obtain a good growth during the fall 
and early spring, and mature a crop of hay in time for breaking up 
the Jand for another crop of corn. South of the latitude of central 
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Delaware it is even possible to mature a crop of clover seed in time for 
corn planting. In this way it is possible to grow a crop of corn each 
year and at the same time steadily increase the fertility of the soil for 
a series of years. Treated in this manner each succeeding crop of 
corn can ordinarily be materially increased. Instances are reported 
where the yield of corn has been gradually increased by this means 
from 10 bushels per acre at the start until as high as 70 bushels per 
acre were secured. 

The newly seeded stands of crimson clover in corn are likely to 
perish if drought occurs at or after seeding time. The growing corn 
makes heavy demands on the soil moisture, and if there is not enough 
moisture for both crops the corn gets the larger share and the tender 
crimson clover plants are likely to succumb. It sometimes happens 
that a very light rain shortly after seeding the clover will cause the 
seeds to germinate, only to perish during the succeeding days of dry 
weather. On account of the competition for moisture between the 
corn and clover it is best to cover the clover seed a little deeper than 
would be necessary when it is sown on fallow land. 

North of the Potomac River the last cultivation of the corn comes 
at about the right time for the best results with crimson clover seeded 
at the same time. Farther south, however, there is too much hot 
weather after the corn is laid by, and as a consequence it is best to 
delay the seeding of the crimson clover until about 8 or 10 weeks 
before the first frost may be expected. <A light narrow-toothed culti- 
vator or harrow may be run shallow between the rows to cover the 
seed. The seed may be sown broadcast by hand or even from horse- 
back with a rotary seeder. In such an event, however, it is necessary 
to cover the ears of the horse with small bags or socks to prevent the 
entrance of the flying seed. A much more even stand is made possible 
if the corn is given level tillage rather than the ridged tillage incident 
to plowing with a 1-horse corn plow and ridging the land. The 
appearance of a field of crimson clover seeded the summer previous 
in corn is indicated in figure 4. 

In North Carolina and southern Virginia it has been found possible 
under favorable conditions to obtain a satisfactory stand of clover 
by seeding in cotton. The clover should not be sown until 10 or 12 
weeks before frost, and the last working of the cotton comes ordinarily 
at an earlier date than this. It is necessary that the cotton be given 
very clean culture, as well as that special attention be paid to con- 
serving the moisture in the prospective clover seed bed. Unless the 
first show of cotton is picked early it is difficult to cover the clover 
seed without unduly injuring the opened cotton bolls. In the higher 
and more northern parts of the cotton belt it is possible to make the 
clover seeding before the bolls begin to burst. 
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Crimson clover may be seeded in practically any of the cultivated 
truck crops which receive their last cultivation from 8 to 12 weeks 
before the first frost. It is not practicable to seed the clover in late 
potatoes, as the digging of potatoes in the fall practically destroys 
the stand of clover. The heavy application of fertilizers necessary 
for the truck crops makes possible a vigorous growth of the clover. ) 
The result is that the soil is materially built up in both nitrogen and 
humus. The clover makes its growth at a season of the year when 
the land is not ordinarily occupied by any of the regular truck 
crops. 

When timely rains follow the seeding, it is possible to seed the clover 
on the surface of the ground among cantaloupe vines and allow 











Fic. 4.—-Crimson clover in an old cornfield. The clover was seeded in the corn at the 
last cultivation. A fodder stack is to be observed in the middle foreground. The 
cornstalks have been removed to avoid difficulty in mowing the clover. 







the first rain to cover the seed. The shade is apparently too dense 
under watermelon vines for the clover seedlings to survive. The 
writer has obtained a good stand by seeding the clover seed, without 
covering, in sweet potatoes the first week in August on sandy land 
near Washington, D. C. By digging the potatoes with a spade a 
fair stand of the clover plants was left unharmed. 








SEEDING AFTER EARLY-MATURING CROPS. 










It is possible to seed crimson clover after practically any of the 
ordinary farm crops which can be removed from the land three 
months before frost. 

It is somewhat difficult to obtain anything like an ideal seed bed 
for crimson clover where a field of grain stubble has been plowed 




















CRIMSON CLOVER: GROWING THE CROP. 


under. The soil in a stubble field is apt to be dry and cloddy when 
plowed, while the stubble tends to form a dry mat at the bottom of 
“ach furrow. Such a condition is likely to continue for a number 
of weeks after plowing and to result disastrously to the clover seed-~ 
lings unless there be abundant and frequent rains. It is ordinarily 
a better practice to disk the grain stubble and harrow every week, or 
at least after every rain, in order to settle the ground and assist in 
holding the moisture pending the time of seeding. Such frequent 
harrowings will also kill the successive crops of germinating weed 
seeds, which might otherwise injure the young stand of clover. 

On the other hand, the ground from which early potatoes have been 
removed is very favorable for the establishment of a stand of crimson 
clover. The residual effect of the fertilizers used on the potatoes is 
partially responsible for this, while the well-settled seed bed, which 
requires only leveling and harrowing, also presents favorable condi- 
tions for the crimson-clover seedlings. 


SEEDING WITH LATE SUMMER-SEEDED ANNUAL CROPS. 


Crimson clover may be seeded in midsummer or in late summer 
with a very light seeding of buckwheat. The buckwheat soon forms 
an ideal shade for the young clover plants, and unless frosts occur 
very early a crop of buckwheat may usually be harvested. This 


method has been suggested as being applicable when seeding the 
clover between rows of cotton. If the buckwheat is not seeded until 
August it will not ordinarily produce seed in the latitude of Wash- 
ington, D. C. Wherever possible, the seeding of buckwheat and 
crimson clover should be made so early that there will be time for the 
buckwheat to mature its seed crop, as in this way the buckwheat itself 
will pay for the expense of starting both stands. A light seeding of 
the buckwheat must be made, as an ordinary stand of buckwheat 
shades the ground so completely as to destroy the crimson clover. 
Another method of preventing the injurious effect of the hot sun of 
late summer is to make a light seeding of cowpeas at the same time 
that the crimson clover is seeded. The cowpeas germinate promptly 
and being rather thin on the ground do not injure the stand of clover, 
but on the contrary afford sufficient shade to prevent the soil from 
becoming as hot as it otherwise would. In addition, the clover plants 
receive some protection from the direct rays of the sun. There is 
ordinarily not enough time for the cowpeas to mature, so they are 
either mown for hay or left standing to catch the snow during the 
winter and protect the stand of clover. In seedings made by the 
writer, half a bushel of cowpeas per acre, broadcasted, gave very 
satisfactory results, the seeding being made August 1 on sandy 
ground near Washington, D.C. The clover and cowpeas were sown 
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broadcast on early-potatc ground and covered from one-half to 1 inch 
deep. 

If a light seeding of turnips is made with the clover, the turnip 
plants will afford some protection to the young clover plants and at 
the same time will ordinarily yield a fair crop of turnips. About 1 
pound of turnip seed and 15 pounds of clover seed should be sown to ) 
the acre. If the seeding of turnips be at all heavy the coarse-growing 
turnip plants will choke out too many of the clover plants. The Cow 
Horn turnips ap- 

pear to be especially 
adapted for seeding 
with crimson clover. 
















CRIMSON CLOVER IN 
MIXTURES. 










When crimson clo- 
ver is seeded alone 
on good soil it is 
likely to make so 
rank a growth as to 
lodge. ‘To overcome 
this difficulty it is a 
common practice to 
seed some _ small- 
grain crop with the 
clover at seeding 
time. South of the 
Potomac River win- 
ter oats are ordi- 
narily very satisfac- 
tory, especially when 
seeded with the late 
¥1G. 5.—Crimson clover and wheat in mixture. In the fore Whita-bloomin £ 


ground the crop has been cut and fed green to stock. strain of erimson 
The remainder was cut the next day for hay. The grain 
clover. In Delaware 


prevents the crimson clover from lodging. 

and eastern Mary- 
land wheat is commonly used. In addition to wheat and oats, rye 
or barley is sometimes used. The customary rate of seeding is about 
15 pounds of clover seed and 30 pounds of grain per acre. The 
accompanying illustration (fig. 5) indicates the appearance of a field 
seeded to a mixture of crimson clover and wheat. The grain pre- 
vents the clover from lodging, facilitates the curing of the clover 
hay, and in addition forms a valuable constituent of the resulting 
hay crop. The yield of the mixture is ordinarily somewhat more 
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than when the clover is seeded alone. The Alabama State Agricul- 
tural Experiment Station secured as the average for experiments 
covering two years the following yields of hay per acre: 


Pounds. 
Crimson clover, seeded alone 
Crimson clover, seeded in mixtures; 
With Darley... -.=-- 
With wheat 
Wht cate... Se a eee iE a ae ac 4, 22 

The grain is usually well headed, but it is in the milk or soft dough 
stage when the clover is ready to cut. The presence of the grain hay 
makes the clover hay more easily cured. With winter oats it is 
usually best to seed the late white-blooming variety of crimson clover, 
as the oat crop matures somewhat later than the ordinary crimson 
clover. Another advantage of this mixture is that if either should 
fail, the other will be present to serve as a cover crop during the 
winter and bring some return the following spring. - 

Crimson clover may be seeded in mixtures with vetch, shaftal 
clover, trefoil, or in fact any winter-growing legume which has a 
growing season similar to crimson clover. Since most of these 
legumes are not upright in their growth it is usually necessary to 
seed some grain crop with them, to serve as a support and to prevent 
the plants from lodging. The grain is ordinarily a surer crop than 
the legumes and practically insures the ground being covered with 
some crop during the winter and spring months. 


SEEDING ALONE. 


If a good seed bed can be prepared by the first of August in the 
latitude of Washington, D. C., crimson clover will ordinarily produce 
a satisfactory stand if seeded entirely alone. This is especially true 
on clay soils, where it is often difficult to obtain a successful catch 
in corn at the last working. The seed is sown at the same rate as 
when seeded in corn, namely, about 15 pounds per acre. It is the com- 
mon practice to broadcast the seed and to cover with a very light 
harrow or weeder. Unless the August sun is unduly hot and a 
drought develops, such seeding will ordinarily produce very satis- 
factory results if the soil is reasonably fertile. 


TREATMENT OF STANDS AFTER SEEDING. 


Ordinarily no special treatment is required after seeding, and 
before winter comes on some fall pasturage may be obtained if the 
growth is sufficiently rank. A light pasturing with sheep has been 
noted to induce heavier stooling on the part of the crimson clover. 
Only a light pasturing with small animals, such as sheep, calves, or 





16 FARMERS’ BULLETIN 550. 


chickens, should be made in either the fall or spring before the early 
spring growth is well under way. If the time of seeding has been 
delayed, or if for any reason it is feared that the plants will be unable 
to make sufficient growth before cold weather, it has been found that 
a top-dressing of nitrate of soda alone or in mixture with muriate of 
potash will greatly hasten the fall growth. This reduces the danger 
from winterkilling and heaving in the early spring. 


O 
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vetch, necessity, methods, etc 
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Kerra ey, J. R., bulletin on “ Farm butter making’’.............. 541 
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See also Mutton. 
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MOMECER SUMMON a= 5c So oern emote Seine ca mnaamcindsnas 531 
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Late-blight dry-rot, potato disease, description and control........ 544 
Lawns, grub-infested, suggestions..........-.---.-ccccecccecceeces 543 
Leaf-roll, potato disease, symptoms and control...............-.--- 544 
Legumes, growing with crimson clover, note.................------- 550 
Lemon juice, use in cooking mutton. ............ 0.20222 -02sceceee- 526 
rough, value as stock for citrus trees.............---------- 539 
sour, value as stock for citrus trees..................------ 539 
TsORIRORD HABIT cask oso cc iso nis sla wie own ale Sarasa tes See mae oan 535 
Lewkowitsch, statement on origin of mutton flavor.............--- 526 
TAC; POUUTY ARORUNORG «6 555555 diets cea since oe 528 
powders for poultry, preparation and use.........---.------- 530 
Limberneck, poultry disease, cause and treatment...........-.--- 530 
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feeding, Valuo OF MOMS. osc ss. esse ccdivesweeeeots 535 
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poisoning due to scarcity of food. ................----- 536 
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sugar. See Sugar, maple. 
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SOO NADIR os cir taeocasisasnsswajane tous Udedks gcse wes 543 9-10 
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Mexico, yel ow fever, eradication, MM cs 1541 oasou sek eee 547 16 
Michigan, white grub outbreak, RRO sare Beaters 543 6 
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Milk bacteria, effect on different constituents.................----- 541 5-6 
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cooling, efficiency of different methods. ...........--.-.----- 541 10 
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use in food of infants, desirability...................--. 535 
temperature for cream separation. .............-.----2e000-- 541 
thistle, similarity to Canada thistle, note. ..................- 545 
vessels, care and treatment for clean milk.................-.. 541 

Milking, management for clean milk. ..........-.-. 6 Js. .ies scence eee 541 
Milkweeds, poisoning of sheep, relation of scarcity of food, note.... 536 
Minnesota, farm water supply, pollution....................-022--- 549 
Mint jelly, recipe.........-.-------cececcece cece nce cececcececeees 526 
BANOO) TOGO oot os cw twins se ons ee cba nance se sGuecepecemeasqs 526 
Mississippi, citrus fruit growing, varieties suitable, etc.............- 538 
propagation, stock suitable, management, etc.... 539 
Matos; poultry -rentment: «2. <. 5. osc ccs ss cctedecdes tatesicccentce 528 
Molasses, by-products from sugar manufacture, value for table sirups. 535 
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FOOR VOMUO 5325 sdocws escent Seeecesciescvlo se seeeeaaas 535 * 
Montgomery, Oscar, experience in killing Canada thistle............ 545 
Morse, W. J., remarks on potato black-leg...................20.2--- 544 


Mosquito, banded-legged. See Mosquito, yellow-fever. 
day. See Mosquito, yellow-fever. 
house. See ee. yellow-fever. 
stegomyia. See Mosquito, yellow-fever. 
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attacks on man, habits, caution, ete.......- 547 
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egg laying, relation of food, habits, etc....-. 547 
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flight, distance, influences, discussion. ....- 547 
influence of temperature.........--..------ 547 

larvee, behavior, food habits, duration of 
CALLY StOPEE; O06 nics cenessscceccccsescees = 547 
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OPINED ROMO Los 2... fokelie scsseeeseceec es 547 

oviposition, description of eggs, breeding 
P DEOSIONG <> oo cms te ote caseaavennes 7 
relation to yellow fever, history of discovery.. 547 
NALIGCARBRINOR <5 sis'cnckese ee ecb as. veeeons 547 
Muck. 1ise'oneltrus proves, effect. <<. 0c scscoceccbescsdecalsctcese- 542 
Mules, host of stable fly, Mjuty, les. ... 002 cccccivescscoscssssese 540 
Motion and tHe valic th the diet... ....6ccceccceseectcsopeonvces 526 
rice, preparation in’ Turkey: =... 2.2 css'sss.cccwscseess 526 
brothn andssoune,- Feces... .< 5.5.5 6552522505. sede sccessee ee 526 
carcasses, rejection by inspectors, small percentage, note... 526 
CREGIWSMNOHOMOGs 255202 2c Sane secs ins scaseeeneees eee eos 526 
composition and nutritive value, comparison with beef..... 526 
cooking, effect of heat on constituents, methods, etc.......- 526 
POCUIONS Sc rctoen cea ve eclteh eee ececespasweeee si 526 
With drUlGs: FOCIDOS:...22 525 -<%-25500%c0cseece oars 526 
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cits; clescription: location: \6te.:ssse<<ccceesesseescedess- 526 
CiPORUNITY (OXNOMMONIB: : «cos. scicecdccssctcssesseesseee 526 
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ORWALT LODAIBUION S's osc aic ac voia wick sow oeewt ese ebeaasewene 526 
fat “CHIIGCLOMBLICONGLO = « oc5 00-3235 sees sxc Peadeeceawose 526 
SOMAUYING POMS... 60045222 e sce ccsecterscesaveenses 526 
ge) In COOKING, IFOAtMONs..... 6.25.5 scds eee chivekens 526 
flavor, origin, effect of different methods of treatment. ....- 526 
PAUSE so Sia into ci saiGin Ss Shak b/s Sake» cis Sle Geaeig bewetisea seats 526 
FUICO MNOPAPREION 2 5 5552 ors ns ooo See cose ca hav scsses dos 526 
preparation for diet, use of acids..............---.--------- 526 
ARNON 8 cy Scerectog stb a ak a awe wun as etalon Nes ea taeaoes 526 
GAVOty OAL TOCING x. oe sa oa 5 soon seco cesnses sess eedeess 526 
RUD WH OCS B OB ois ls Sree 22S tSs oss ce peeessaueveeeese™ 526 
use of term, comparison with lamb, etc.................--- 526 
WastO ly VAROUSCNIE 7 5552555052. sccessesescesaseeee see. 526 
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Peco. See Larkspur. 

Pennsylvania, white grub outbreak, 1912 

Peonies, varietiesrecommended by the American Peony Society, list. 527 
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Phytophthora infestans, cause of potato disease, control.............. 544 

£A6, MUS(ON ANd POO; TOCINE s/o o5c.5:5:1s:< Aaslnce oes ueloa'e'Se hss 526 

PILCONS, COCCHINOFIS SYMP LOMB: sa 65> nine 9 osx 9's sie bos 04 Sa Saciceaeee 530 

mange infested, cause, symptoms and treatment........... 530 

eT to coccidiosis, symptoms, etc................ 530 

Pimp trees; injury by May beotlon, -...5<.2-.26<.0ss0e0-sheseeseace 543 

Piney woods land, orange growing, suitability...................... 538 

EIOWING, COMMAMPIOVEIMENE WOEK.,. «=o ice rence ns wat vees Scccweeen 537 

IAG IDC MONE. wc. 5 > sp cise Sao Sues seen esses 546 

eradication of Canada thistle, directions..................-. 545 

for destruction of white grub, suggestions................. 543 

Plows, sweet potato harvesting, description......................-- 548 

PUM OGING HYVSteRI LOT TAT, NOMA ss « se.s'cicin n> oo 8 oo pesice ersveceweees 527 
Poison weed. See Larkspur. 

Poisoning, larkspur, season of danger, quantity required, etc....... 531 

symptoms, effect on organs of the body....... 531 

live stock, due to scarcity of food....................... 536 

Penidlo srevionsiauitanle NOt =. 5. «2 .<00nrs4)0s  Soawaslves vices s c¥se es 538 

VENUG AS SOCK TOP CHIUS (OCB 5.55 36s sce inn ese secwiissvaewes 539 

Popler troes, angury DY MAY DOOUEE.« <..c0.c6. 6s cicwnecncsmewsseensie 543 

Porto Rico, citrus fruit growing, remarks.......................--- 538 

Potato blight, remedy, value of Bordeaux mixture.................. 527 


industry, seed regulations, suggestions. ...................- 

APUBRG sae is cen atec tap een a ain opioid ise bic. s/osiesizinire ¢ 
planting, value of whole seed vs. cut seed..........-..---.-- 533 
production, increase by use of good seed, estimate........... 533 
rots, descriptions, and control measures..................... 544 
scab, weatment OF a0ed . os... - cns- ces hawtnnrc sh ccwceewas 533 
scabs, descriptions, causes, and control measures............ 544 
seed, immature, advantages, experiments................... 533 
warehouse, construction, requirements, etc................. 549 
wart, description and danger of introduction. .............. 544 
Potatoes, damage from white grub, 1912..................---.2---- 543 
growing from selected and unselected seed, experiments... 533 
strong and weak seed, experiment.......... 533 
internal brown-spot, CANAOB. 2. 6556.50.00 nisenicds cee ec 544 
production in United States, 5-year periods for 45 years.. 533 
seed, field inspection and certification..............-.... 544 
northern grown, desirability for southern localities.. 544 
MIOMUONON 2. cos doccc sesaa Skanes 5 cwacelocseneels 533 
PUT MU PONDS. 2. sons eels ssewactidecnes case uel 533 
VOIIOORIAS oo 5215 cswsskinstecn easlisces seietatiad 533 
POIOCUINN soo ea s.a5.ccidinicin es dpiniis we isincale can mmemeneee 544 

See also Seed potatoes. 
SPPONIDG WR RIADOR aos cncincin dics pee canes eesaweer 527 
effect on yield, experiments...................- 527 
WORDS Soriano op bec acies ssn oes a bismane teaeens Ser 549 
influence on quality of seed. ...........-.-----.-- 533 
TOU, CRUBON ANG COMWOL. |... .545540i0<'s sagse somes 544 
sweet, storing and marketing. . .. 5... 06sec osscecesese 548 
See also Sweet potatoes. 

yields for 45 years, causes of decline and increase. ....... 533 
ee anes. Seas nee ia ehavelrtalli nie eNaeisien — 

Poultry, breeding for egg production, etc. ........-....-..---22-0- 
si breeds for different purposes..............2---0e--eeeeee 528 
BOARED TUDOUIBEE a 5 con ccs ciccdine came ncnvseuenideneea 530 


VICWOTWEVO INCRBUEOR «5 <5 5 sisicin'sicw vin sivwseevick se’ 530 
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Poultry, diseases, treatment 
drinking water, treatment to prevent roup 
egg Be ucing power, transmission 
feather pulling, symptom of mange 
feeding sprouted oats, purpose and eee: 
poem. treatment to prevent disease. . ssw 
ouses and fixtures 
treatment to prevent disease 
inflammation of the stomach or intestines, cause, symptoms, 
and treatment 
lameness, symptom of scaly leg 
lice anc mites. (oatmenhs = 5. 2a de Sco oe hock Senco lwek 528 
mange-infected, cause, symptoms, and treatment 
marketing, suggestions 
pure breeds, aeeneane 
raisers, hints to 
scaly leg, symptoms, treatment, etc 
use in destruction of white grub, suggestions 
See also Chickens; Geese; Hens; Turkeys. 
Poults, infection with blackhead, symptoms, cause, treatment, etc.. 530 
See also Turkeys. 
Powdery dry-rot, potato ‘disease, description and control 
mildew, injury to sweet peas, treatment, etc.. sy 
scab, potato, introduction from Europe, description, 
danger, etc 
Preserves, use of sugar 
Propagation, citrus trees in the Gulf States 
Pruning citrus trees, practices 
Pullets, early layers, value for breeding stock, marketing, notes.... 
See also Poultry. 


Quisenberry, T. E., remarks on poultry for egg production 


Ragout of mutton, recipes, use of different vegetables, etc 
Railway trains, carriers of yellow-fever mosquito 
Rain barrel, breeding place for yellow-fever mosquitoes 


Recipes, cooking mutton. ; 
oa Walter, investigations of cause of yellow fever, experiments, 


Reed’ s yellow dent corn, suitability to West Virginia... 
Red spider, injury to sweet pea 
Rhizoctonia fungus, effect on potatoes, description and control 
Rice and mutton, preparation in Turkey 
Roast mutton, cooking recipes 
Rolis, P. H., bulletin on ‘Culture, fertilization, and frost protection 
of citrus groves in the Gulf States” 
“Propagation of citrus trees in the Gulf 
States” 
“Sites, soils, and varieties for citrus groves 
in the Gulf States” 
Root-knot nematode, cause of potato disease, control 
Rootworm, corn, preventive measure, note 
Rotations, crop, with vetch 
Roundworm, cattle, stable fly as host, note 
Roup, poultry, description, cause, symptoms, and treatment 
difference from diphtheria 
treatment 
Russet scab, potato, description and control 
Russia, growing durum wheats, varieties for different conditions. . 
Rust-resistant wheat, value of durum variety 


Saccharin, nature 

Saccharum offcinarum. See Cane, sugar. 

Salicylic acid, use in treatment of poultry diseases 

Saliva, alkaline nature, effect on teeth 

SALMON, com and J. ALLEN CLARK, bulletin on “Durum wheat”. 534 
D. E., bulletin on “Important poultry diseases” 


15 


Page. 


11-12 
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Sanarelli, investigation of cause of yellow fever, note............-.. 547 
Sand vetch. See Hairy vetch. 
Sandy soil, value of hairy vetch..........0-cccneassvcccccecseces 529 
Santonica, wae in poultry diseases... ......ocversovcsencecsccenviacs 530 
Satsuma orange, region suitable, note. ..........-.-..2--seeeseee- 538 
Sauces, preparation for serving with mutton. ..................-.. 526 
Sausages, PII cS nic train es 8 oar io.0, 52a ccaialeim eal Simara eee aa 526 
Savory fat from mutton, preparation and uses..................-.- 526 
MERON NOD NINO so sis iia mpriciclnieci si qe'dni ab iibiais ae Ge weidiee 526 
Scab, potato, en ae 533 
SHED eNO OL TONRCOO CIDA’ ¢ o1< oc << nal cee omscwejsinsienis « 527 
Scabies, poultry, cause, symptoms, and treatment................. 530 
Scaly leg, pheasants, symptoms, treatment, etc............-...0.- 530 
poultry, cause, symptoms, and treatment............... ie 
Scarlet clover. See Clover, crimson. 
te RI nik wenden te cocdsckpienbendanetanmenvienees 526 
Seed bed, corn growing, preparation. .........-..2-20----eseeeeee 546 
improvement work, preparation. ...............-.- 537 
crimson clover, pre a eae 550 
bur clover, growing ‘and MND oA alan en's a eles ancien ears 532 
Canada thistle, description, occurrence in farm seeds, hay, etc. 545 
distribution, preventive measures, etc......... 545 
COR, GEYING GI CO ii ox sie nese sane es <nnnecnsbarsen = anpeee 537 
growing, profits, varieties, etc., suggestions. ............ 537 
selection for Kentucky and West ROUGE Ss 5 ocean 546 
I 5s Kass nts ped nae ex everiannetan 537 
crimson clover, sowing, amount to acre, etc............-.-.--. 550 
potatoes, field inspection and certification.............+..+.. 544 
from productive plants, advantages................- 533 
NOE TUN RNON slo od cots ore Saini cis'clb sin ec ene onesie 533 
high grade, development, methods.................- 533 
large com jared with small...........-.....--.....-- 533 
legal regulations, suggestions..................-.--.- 544 
northern grown, desirability for southern localities... 544 
PUTO RINDQMAHEOt soc ccsee cbc icdc obiciek wcidiswnis tes ges 533 
BEBOUER Secs octets cece sees cm senentacaee sues 544 
treatment for prevention of scab.................---- 544 
uniformity in size and shape, importance........... 533 
use of whole seed vs. cut seed.............-....--.- 533 
vetch, carrier of inoculating bacteria, sowing with winter oats, 
POBUMB =. Sissi nWoas osu at's Sssivassclss Sone dea sc ueeies 529 
production, importations, OtC.......cceccsesccccccccsss O29 
Seeding bur en WADINOER Goon cubes sate ceosicetemas cus elation 532 
crimson clover, after early-maturing crops................. 550 
requirements, methods, etc............... 550 
with late-seeded annual COMORES Fc cactees 550 
vetch, quantity of seed to acre, etc.............-....-.--- 529 
Seedlings, orange, characteristics. /....50... 2.0.05 ce ccceccecessens 538 
Seeds, citrus, for growing nursery stock, selection, keeping, planting, 
OSB isc sew csindssasmassscekeswasbevaceesoescietnteestas 539 
larkspur, poisonous quality.............0.---eeeceeceeceees 531 
Rewatator, Cheam MOGuiraMmenies i. .c4n5500606 saci caea'eesce dee 541 
Settling chamber, sewerage system on farm, description, etc.. . 527 
Sewage disposal forrural Memeel .): 05. ciscwlsewcsosancecstioss= 527 
Shallow pan method, cream separation................--.------e--- 541 
Shearing sheep, suggestions Bop eRe hee iw asacaecmatepe ea earn sees 527 
Sheep, Arizona, native type, characteristics, crossbreeding with 
other Sy pes; euparimenins << 2.95 fo sw a wedicae cd ceue es 532 
breeds, care, etc., relations to quality of wool. ............. 527 
freedom from diseases affecting value as food, note.......... 526 
grading up for wool, suggestions. ............-.------++++--- 527 
industry, United States, MOGUMRED.. «0c. c ese cevcsenewen: 532 
pasturing on larkspur areas, suggestions.................--- 531 
poisoning from wild cherry, relation of scarcity of food... ... 536 


on range, relation to scarcity of food............... 536 
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Shicep; scab; Value of tobaced dips... socccsdecscsccocesescecsee: 527 
shearing, SUIS a «5000s cece cca ceccasasensvovass 527 
‘Tunis-native crosses, characters........-.....-..+---+2-+--- 532 
type for Southwest, improvement, need, suggestions, etc.... 532 
types for valleys and for the WOUQO, osoncsqavcescvecenscuccc<) GAS 
wool mar. P IER cos dss a.5.6 a cacienusvcn cna sawaenes 527 
Ships, carriers of ye low-fever PRONRUNG so csccccccesausece ccccccccc. 547 
“Short backed” disease of chicks, cause ...........-.----sseceeces- 530 
Shotgun methods, cream separation Reda es ccaidd aacreacinslece caeeste 541 
Shutt, F. T., on pollution of farm water supply in Canada.......... 549 
Silage, vetch, production ............ 529 

Silver scurf, ‘potato disease, description, ‘spread in Eastern ‘States, 
ORHIEOES oo ease asin ete eens pict as ca see cana edgacume tae 544 
Sir Walter Raleigh potatoes, yields................+----- Sects « --- 533 
Sirups, color, requirements for table and for a Seeuoae aaiwina's One 
makin MMICINOENS sens cacdascacns sae cas sc ncceGuawennsee asec Oe 
table, A deste 25s sai oki aecedannedaainnee red 535 

Samira, A. G., bulletin on “Vetch pong 3 in the South Atlantic 
States”... Sevsecnislesusescacees Uae 
R. 1. , method for destruction of flies..............---..-+-- 532 
Snails, injury to sweet peas, eradication. ..........-.-.sccssccsseces 532 
Soda nitrate, fertilizer for corn, WEG tedscs cise sua sdatsacnsuaaues 546 
Soil improver, bur clover, MM cd Seseucsovecisectlecse + cieeies. Wa 
inoculation for bur clover, TROUMIOM 56 cn cdsce Sa dteciaraakaatas 532 
vetch growing, methods............-.------+-e0+-- 529 
Soils, acid, value for potato growing.........--.2+--+--+2----ee0e- 544 
citrus fruit VOMMMECINONN onc dos coe as dase se csiteswes 538 
effect of di sary Fe on potato scab............-.-.-.---e- 544 
poor, value for citrus fruit growing .............----.-.-seeee- 538 
Soldiers’ rations, importance of sugar.......-..-------ee-+eeeeeeee 535 
Souma, transmission PU MMINOUEN SS cc ccgcccscwcusedssvenchcocadas 540 
Soups, ‘mutton, WOON oe ss cans Wucaceesverde ssa daeteemaencaes 526 
South Atlantic States, vetch growing..........-.-.0--s--seeeeeees 529 
Carolin, Voter OTOWIN Gs 5520525 csincc oo ticceevadcnacnacaaces 529 
Dakota, durum wheat production .......2+-++++---eee+--e0e- 534 
White grub outbreak, 1912... .... 2. -ccccecccoeses 543 
sweet pam industry, iaagnitude and importance........... 548 
Southwest, sheep, type needed. .....2..5.. 060s ccccccccecccccccees 532 
Spalangia muscidarium, enemy of stable fly, occurrence...........- 540 
— red, injury to sweet peas, notes............- Seaseecs OGM 

‘pondylocladium atrovirens, description, spread in ‘Eastern States, 


Spraying, May wo Pg GUOMIOD coo. Saccacesues wo edaacasssaeaees 543 

potatoes, advantages and directions...............--...- 527 

COR fe os is oases sree ee agin ninn wo dde owecdicwcadeclacs suaeateaes 540 
See also Fly, stable. 

Stagger grass, poisoning of cattle, relation of scarcity of food........ 536 

Starch, changes in human body...........----------2+++--eeeeeees 535 

in diet, amount digestible daily..............-..-----2-.--- 585 

Stastom, crea, RIRGs Gnd USO=. =. 2.3 ..5<. sss cccbccaedesccstaces 541 


Stegomyia calopus. See Mosquito, yellow-fever. 
Jasciata. See Mosquito, yellow-fever. 
mosquito. See Mosquito, yellow-fever. 
Sternberg, Gen., connection with yellow-fever investigation, notes. 547 


Stews, mutton, recipes. ices Ne eee ea ce nals naara maaan eawaaee 526 
Stock poisoning, due to scarcity of food..........+---++++-+- wade 536 
See also Live stock. 
Stomorys calcitrans. See Fly, stable. 

Paarage, NOOO: GHOCUNIN: 26 co nc0c3cescccccousossetscsvacenecue 527 

houses, sweet potatoes, construction, materials, directions, 

Cis céasdesgast ees aseacinteaceweces acgccedeseededdwads 
DONGWIORE cc dsecse Sites cee nseadsescdcscce sondas dna eeasee 549 
effect on quality of seed, needs of southern truckers. 4 

sweet potatoes, management .............-+----+---++---- 
Storing sweet potatoes, and marketing methods............0.---+--- 648 
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Stoves, use in sweet potato storage houses, desirable kinds, etc..... 548 
Strainer, cream, description and value................--2e-eceeces 541 
milk, requirements... ............00 Cinciaaaesmenwers aida 541 
Straw fly. See Fly, stable. ; 
stacks, brooding Places for M68... «ce nels ease scien ewan sins 540 
Kansas, area covered, estimate, breeding places for 
RIC NOC ae cis ose sar ounce rans tales 540 


Strawberries, wild, damage by white grub, note.................-.. 543 

Stuart, Witt1AM, bulletin on “Good seed potatoes and how to pro- 
OO BOON sa canes asst eine as ahs means enicasensumennwwasasires 533 

Sturnella spp. See Lark, meadow. 

Sucrose. See Sugar. 


Sugar, advantages over starch as food..............-.-.----2.-eeee 535 
amount digestible daily, remarks. ................-...2.-- 585 
RISC BANOO oes Scar ose chs ein cielcmrricwiinainics pasword 52F 
enimel, natire: and TMCHONS. « -. << ccc. cc ccndsss ccsccinece ‘ 
Gt MAN COR POSUOOUNs cco cin aeics'e5:5.0102'0csnbsia cies dolar ae 535 

WOTSIE CD RON ED oo pS nininharcinin «/se1eesis 5m sree: vin wianaieis 535 
beets. See Beets. ; 
IS IOGO good 5 iol al aisle sing nim on's sin einiods nie ould onic peleely 535 
DUCLORDEE CIDO ROU no rsccesciec oi = <:05c05i9.ssinisins sajnin~siciciaieous LGM 
CUD pEBOPACUOMIRRON isc csi: 5 3's 5s civics 4 cs win dinidaninre avcicie eco 535 
conversion to invert SUgAl. .... 220. cccccccccccnsccee 535 
PHI , COMMPORIMGN sn.2.o,< 2/n'+'a.s;.0 sien riciciviemannccsieaan et ois 535 
INCOR Saag sieioinia sisi See cela oe aanis eclom wa mnneisn. nea sree 535 


MIELE B1CTOD AUIO UL ick accocee cn santacmpncnviegse dee lao 
See also Cane, sugar. 


concentrated forms, cause of digestive disturbance.......... 535 
consumption per capita, daily, in United States.............. 535 
in different countries.............. 535 

cost as food, comparison with other foods.................... 535 
GIL REV URS ANG MUNOUOD 5.5 0.5) 0is cies sins Gc: s x:clviesivinieisicemaie ber 535 
digestibility, relation to physical exercise................... 535 
IIPERRIAN 7 ROCONNDs 5 o.oln cae ss craic binix\sicis <<a sine hataeremc cedars 535 
BHOCE.ON GOOUH NGIBCUMMION «6 cay con's oan siewccmanecesencasions 535 
PAU GPO RIOR soo: « co Ss cin c s.sme cas o.cy< disiniiars poet iaie oe 535 
POOG RIND oe cise eosin a knee a bap isianig ee «i maiiinietne iae 535 
POR AUHBCUIAE WOE 5 ois wos ose wis cc snidn/cienininsinsins o> 535 

DOP DSEUILD SOM MIT IOI a ciercais singe vitidaicc een sasiaicis'seincnes 535 

171 CHONMEICH OF PREMMEIL 3) 5: 0: :n0a1e's's1<'s icicle no's ssa iomiaicisriiiee 535 
NIN cc tier ee aisle ae eats a oa cine annie Seip soimaea > 535 
PUVORG AMNO sono oas pwecaisn ance sie ckes's Doeises'ss= Se sieiewae Se 535 
MRTG AUILO sD IOCCMION seis 5/5 0)sioie deine) ancicis'ssies sels b anaes me 535 
maple, production, magnitude, history, uses, etc............ 535 
MAW {COM ION connic s cciecicacccinie's ova gcewinmicanabinn oc 535 


of milk. See Milk sugar. . 
production from beets, cane, and maple, history, growth of 


RUAN NORCO Soca nin ps tac cit gale ee cede. «seinen tiaac/etenae 535 
MPH RRCR SS Gs ae Kcicc cn clon cnieiissn cs casiccniceeem caaasia at 535 
source of heat and energy in body, discussion............... 535 
use in cooking, preserving, and confectionery............... 535 
WGTHG-S CIOD:; (BOUNCER. <5 oc 450s oni sdecedswcl sone onses eaeiaxa's 535 
Bugern, CORIMICAL CUM POMNION 5.50. scnccen costae sienecanss caves su 535 
RADON OT MIAN oie ooo As oases peeie a agers aaiaisia aiid wineip\e sicid s 535 
quality from different sources..........-..--.seee-2-2--- 535 
raw, composition from different sources...................- 535 
STS | WANSIANION DY MAUO DY os 500520 20s cas mab cans pnaciconanccs 540 
Sweet peas, dropping of flower Att cause and remedy............ 532 
fall DlantIne -CXMERIMORIN, « . ocseccenicss xo ncn's ondeesae Oe 
TURGUBMURCINOB Soo cocsat inten cic b0s= 0s + Venn sae neoens 532 
garden, growing for early blooms, experiments......... 532 
growing under glass, directions. ...........----+++-+-- 532 
insects, re Rae aah arccwadacclecacaeaues - 

spring planting, experiments...............-..---.--- 53 

winter-flowering, Saimaniding characters, cultural re- 

MURR R BOE a. cal arch ac owen be seuus sac vecisies 532 
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13 Sweet peas, winter-flowering, production..... iidaelna Se ttanm ies ie 532. 9-13 
23 potato industry, magnitude and importance in South........ 548 3 
21 WARIS 6 os oo) n a Sais seid s ea ne an aieue SOR a terete 548 13-14 

markets, demands of “erent sections............... 548 10-11 

21 Sweet potato storage house, construction, directions................ 548 4-10 
potatoes, growing WEAK CEMNAOIN CIOWORS <4) 56 ccc coustisenase 550 12 

21 andling for storage.....-.-.-.--2-----eeeeeeee eee 548 5 
5 hhavvestiticr, CmeOtNOnsa os co.0sas sss cecedecscseact 548 11-12 
keeping condition, requirements.........-..--.--- 548 oot 

L-16 losses from poor storage methods........-....---.-- 548 3 

storing and marketing..........----------++-+----- 548 1-15 
Varlouled fob INREREl— ce ceccuccdessdcodcsceccavdvete 548 10-11 

19 | Sweets. See Candies; Sirups; Sugar. 
24 Switzerland, sugar consumption per capita..............-.--------- 535 7 

L-32 Synchitriue ’*dobioticum, danger of introduction, description, etc... 544 7,8 
ll | Syngamus i: Sc#ealis, cause of gapes in chicks.............---.+---- 530 30 
= MGMINK HOW. Sicacecs se evieccase devestercue ieee vaca tice cerietes 526 18 

Tangerines, varieties suitable for different regions. ...........-..-- 538 18, 14, 15 
14 Tanks, rain-water, breeding places for yellow-fever mosquitoes... .. 547 9 
14 ‘Taneworms in: poultry, treatMent... .o...0..4.055.<cscostsecdcawereu 530 33 
8 | Tar water, disinfectant for diphtheria in fowls...............-.----- 580 15 
8 | Taylor, W. J., treatment of cattle to prevent contagious abortion, ex- 
1 | POMMUONIN: Hoo. sca vecodsaedescescscieedecsonhdewauatseueaaan 549 20-21 
12 Teeth, caries, Caused, GISCUBHON << vcccovcdecosscncsicaeccasiccaaaony ClO 26-27 
L UBCRYNOMIEO s/o a cciisacacndacus oxesison vu atecudeceomasecae 535 26-27 
Texas, citrous fruit growing, varieties suitable............-..------ 538 15 
25 Served, Cotink We GMO EM cccncas<csccsecncwsendWvcsetesees 540 10 
23 May beetle, iio eyele..... occ cecenas «s0oscqunevedsovsmeoeec 543 8 
a stable fly, outbreak in 1912, history.................-...--- 540 7-12 
31 | =Thermometer, dairy, importance in butter making........-.....--- 541 21 

, 23 Thistle, bull, similarity to Canada thistle, points of difference... ... 545 6 
27 Canada, distribution of seed, means............--..------- 546 7-8 

17 law of several Hiatetinicscsccssasresavecsecevecass 545 14 

27 range, description, growth habits, etc...........-- 545 5-6 

20 salting, as method of.eradication...........------- 545 13 

82 spraying for eradication........-......------ceee-- 545 13 

-20 "Witatlog, Can@aa, Cont = os jsccus sc cicvectussdsexsuncesccnessueras 545 1-14 
8 SNA Aas vide dc erate eons lvadowas 545 8-13 

-31 mistaken for Canada: thistle. 0... .:s00s«esevesdeseees 2 545 6 
29 Tompson, H. C., bulletin on “Storing and marketing sweet pota- 

9 | WOGR  c cnsicie eawhterbessceee dns encccoess owes see edecusaouge 548 1-15 

-15 Thrashing vetch, management....... ce saa esate dale eee at wetan 529 15 
14 | ‘hymol, use in poultry diseases..............00-eceeeeceeescceees 530 33 
15 Timber, defoliation by May beetles... ... 2260 cer scnssccccscceste 543 11 

Timothy, damage from white grub, 1912....................--2---- 543 5-6 

; TODRCCO CIPS TOP GUEED MCAD ~. ses coe ss ss ses erecceesseucceceoewase 527 19 

14 dust, use in lice powder for poultry...........-...:.--.--- 530 5 

416 Pongues, sheep’s, cooking, fecipe..... 2... cccccecccccccccccocseee 526 19 

-17 Top-working citrus trees, directions..........-.......+--+---eeeee- 542 18 

—29 Praneplanting, Chris GHCK cesses cas occ ns cashes seecisctadesiceses 539 7-8 
12 Transportation diseases of fowls, causes, discussion..........-.------ 530 7 
7-8 | Trap, fly, for stable flies, description, value, etc.........---.-----. 540 25-26 

7 | Trapping stable flies, effectiveness, management, etc.........--.--- 540 25-26 

15 Trees, citrus, setting, number to acre, time, methods, etc.........-- 542 6-7 
16 Trifoliata, value as stock for citrus trees.........0.-20------eeeee--- 539 3-4 

9 Triticum durum. See Durum wheat. 
13 Truck crops, growing with crimson clover.............------------- 550 12 
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, 13 Tuber. See Potato. 

5-9 Tuberculosis, poultry, causes, symptoms, treatment, etc..........-- 530 19-21 

-13 Tuber-unit method, seed potato production..............-....--.--- 533 11-12 

-13 Turkeys, blackhead, symptoms, cause, treatment, etc...........--- 530 16-19 
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-13 white comb, symptoms, cause, treatment, etc...........--- 530 24-25 
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10 Australia: MOMs. « <..4 sanvc< cowense caseswecavede 527 13 
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9 Ghamovis durum wheat, note: ..<.: ss csceee. wo wesedeanas 534 7 
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